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August 5, 1966 

Dear Dr.KcClintock, 

I am very disapointed about the way our plans on meeting here 
ended up. I was prepared and had several things to shon and discuss v:ith 
you and ?r.Brown; I need some advises and probably some help also. Then 
we meet again I will tell you about the way olur planed meeting was handled. 
I am not very happy with the things around here; not the things d.ircctly 
linked to our research program bzt the general ones. Dr .Zrieger has already 
time for retiring and looks like he is preparing his retirement for a date 
not far from now. I am not liking the way this preparation has been done. 
Kom he took the encharge of orC;anizing the Biology ?ept. at the University 
of Brasilia and tnis is taking more than half of the time he should devote 
to Piracicaba. 

'c'he Symposium developed smoothly here. Since I was the only 
one who had no specific program during t::e meetings, most of the job, ivas 
put on my shoulders. Dr.Stephens was here and I oo,4? shop: him zy  results 
and get his impressions ~3rd advises. 

I got preocupied about the last para~;raph of yo:lr last letter, 
where you asked about the pictures you sent me after the meeting in i.lexico. 
I am sorry, hmiever I received them and I thanked you in a letter sent a 
v:eek later. In the same letter I enclose:? some knobs pictures I tooic here 
askipy your opinion about them. ITnfort~~natelly the plates I brought from 
Kexico mre all de'ective. w %#ed take the pictures & part of t?e ~IaLes are 
impressed b,;t others not. 'Ihe ncn impressed spots are irre?gular in shane. 
It looks 1il;e the problem is :vith the distribution of t?.e zelg o;: Iple :::,rface 
of the nlate, 1 tried to buy new ones in Eirasil, 'wt they are not found. 
The Kocia.@  Deople here I;romised me to importe some samples from the States 
but so far I got nothing. I am using the 35 mr? high contrest film I 
brou,:ht from Ilexico. I had some trouble v,+ith the focus of my  !nicroscore; 
it was fixed and now, although I am not com;3letely sa"visfied, the quality 
of my  pictures, I think, was improved. 

I also sent you copy of a letter of our School to The Zoclre- 
feller Foimdation, askin;;l urgency for tl:.e :raterinl and equipment c!estinated 
to t?le maize program. Y'he freezer alread:~ arriver' in Erasil snd proba!;ly 
next v:eek it iCl1 be at Piracicabe. The purc%,se of the Follaroid equip- 

ment is in development and I expect to have i?; izl .Ise by IIove:qber cr ~Jecer:- 
ber. w,‘::e sme is tne for the see?. storage chamber. 

The knob analysis is zoing -rot as -fast as I would like. Last 
semester I bad to give two courses -(on cytoFTe::etics end evolution of c\CLti- 
vated plants) and this took great part of my  tir?e. EjoaevPr I got iX3.v dri.!,a 
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from the north of Argxtina, finished the saqles of ,CZateto, started the 
exnnen of the material collected last year in northeastern 3rasil and on 
dent types from Sao Paula. I organized my data in percentages and in 
diagrams. Tie comparisons seems to .:ie easier in th,ls vra;r. I am sending 
to you, enclosed, a cop= of the diagrnrls obtained. Zach diagram corres- 
ponds to a knob (TCodulo 3 . In the horizontal axe I displayed the regions 
from where the sar!ples c;une; in the vertic--il axe the percen+age of plants, 
in each region, shosing the presence of knob in the position of the c17romo- 
some considered. 2Yhe solid lines corresponds to small knobs, dottetl lines 
to large knobs and broken off lines to :?ediun knob. i,s you can see in the 
horizontal axe, I disposed the regions following t!:e serse north-south 
along the coast until Para& and than I went west throu;;h &to Srosso t sodrl), 
Paraguai, &to Gross0 (north), north of Argentina and then I c,?-.me back to 
-?io Srande do 3111 and rru&mi in the coast. I did not considered the data 
from 5 slants of nap corn frOKi Buenos 

two resons. 
Aires and I clLi.vided into Cross0 on137 ir. 

&~-pa:;lo TW.S consifiered as a ~i:ole and not divided accorr!iRz 
the Para& Ziver. In I.:exico we considered the data from Buenos Aires, 
divid.ed. :-at0 Cross0 in four regions al-.d :!ivided Sao Palllo and l,iinas Gerais 
accordingly the river and not the political divisions. 

In the north of I&to Grosso, Xorth of Argentina, Ra.ra:;uai and 
south of Hat0 Gross0 (I am calling this area, Pnra,;uai area)? the J>ndean 
complex is strongly represented. In the north of i,:ato ' .&YOSSO and north of 
fr~entina. almost 1005 of the plants have a small !:nob in position 7L. 'To 
the left and to the right of these regions, cn the diagram, the frequency of 
plants carqinc this Inob goes down gradually and the frequency of plants 
carryi1n.g medium end. 1ar;Te knobs in the same position, goes *q. %e IEediiin 
bob in this position, accorc!lr;g yo:lr data, does occur ir, Chile but not in 
Golivia. &cording my data it does not occur in north of Ar~emtina. ?ro- 
ba.bly it was introduced in Parardai and so,uth of Xato ,Trosso from the east 
or the sout'; (unfortunatelly we have no data fror? irgectina). The gradient 
showed by this diagram impressed me. The situation of the knob in the 
position 6~5 is also interesting. The frequency of the small knob is very 
high in plar,ts from all the regions. iiromever if the diagram of the knob in 
position 6~2 is examined one can see that it is almost absent in the Zorth 
&to Gross0 and Korth Argentina, but it is highly frequent in the regions 
far from these areas. ?hus if the diagram for hL3 ..nd 6L2 are examined 
together one has the impression that in the Yorth of Argentina and :.&to Sros- 
so the 6L3 was introduced or originated alone while in the other regions it 
was introduced or originated together with 6L2. If the data are analysed 
as we did in I.iexico separatin, p the freq;lency of 6~3, 6L2 and both together, 
the sitI*iation is clear. Probably 6L3 in Pa.rai:W 1 area orisinatei: from the 
Andean complex ant? in other areas ori$natcd from other complex. 

In the Elara,-uai area (south of :;&to Zrosso, north of ?&to Gras- 
so> ParaD-ai, north of Ar<gentina) besides the &ndean Complex, ot?:e:- l;no:3s 
are found, probably introduced from other areas0 ,? small '-nob in Fosition 13 
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is found in paraguai =and Horth of Argentina. 
i-n Chile and 3olivi.a (according your inaps 1. 

It is absent in :&to &osso, 
Thus it seem it was in- 

troduced from the south. A medium knob in Positlou: 21S has low frequency in 
So:.~th of Zaato Gross0 and a large knob has very low frequency in 
'These knobs are not found in 3olivia and. Chile. 

Paraguai. 
3 small knob in position 

'jl. was found in aboLL+, 257: of tFLe plants in ?a.ra~uni ant! so::th of Iiato Zros- 
SO? it ms  also found in 27 0 r th G  f a\rpl t ir,.?.. ;.iec':i!z ancl large 1kno1: i.n this 
position :i'as found in I'araiuai. The small knob v:as absent in 3olivi.e.. ':'he 
sriall-medilzl ( jrOCr classification) lknob is found ir A Chile and the large iv-1 
Zolivia. It seems to ne this knob nas i~;trod:;ce?. in I'a.ra&Tai from t:he east. 

'Yhe nectim knob was found in I-araguai, south of Xato Srosso, 
and looks to me it was introduced from the east, more precisely from ?ara&. 
In about 3:;: of the plants from Paraguai was found a larce 'knob iz this po- 
sition. This l-nob was also found. in 3olivie and in Chile. k medix:: l:rO!: 
in this position was found in Chile. It seems to me the medium knob is 
characteristic of a race found in 
Indians. It is 

Paran; and cultivated by t'-:e dainzan;; 
a white floury dent. 

The small knob in position 5L 
so and I'arana. 

seers characteristic of Xato Gras- 
c  It is found in Ciile together 7:;ith the med.i:.Ly knob and is 

absent in 30 livia where in this position only a large knob appears. 

'The situation in relation the long arm of chrososome 3 is still 
a little confuse to me and I am trying to dissect it. 

The small knob in position 9s is interesting. It v;as found in 
all Paracuai area being a little more frequent in the Ecrth of ?:ato [Grosso. 
It was -1 ii so found in Chile and 3olivl.a. In the long arm of the saiie C!TG- 
cosome a small knob is found at low frequency in the Paraguai area. In 
Chile an<- Bolivia a large knob is found in this position. 

?-mobs are absent in positions ii, 3S, @ , 5S, 6L1, and in chro- 
mosome 10, in the plants I have so far examined. 

Although I made not diagram for position TS, in the Guianas, 
a small knob was found in 5 plants out of 9 and a laqe knob in 1 plant out 
of 9. Also in Uruguai, a large knob was found in 4 plants out of 18. 

Loo'king the diagrams 
. 

I have the impression that the ?arana 
region has a characteristic complex formed by a medium 'knob in position A: 
small knob in 5L, proba'bly a medium knob in 7L and a medium knob in 811. 

9-J 7 

It seems clear the relation between Guianas and Vruzcai, howe- 
ver this relation Is more qualitative than quantitative. This means tthat 
one find in one region most of the knobs found in the another, however the 
percentage of plants carrying the knobs are different, This can be well 
illustrated by the situation related to the small knob in position 9Lo “‘his 
knob is found in approximatelly 9CY$ of the plants from the ",uiarias 'sut in 
only 297% of plants from Uru,guai, 'I'he inclusion of data from Ceara and 
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northeast Srasil brought some interesting new aspects. It can be seen now 
some continuity along the coast from Guianas to Tiruguai :;ith an interruption 
in Parana and probably Santa Gatarina from where nothing was so far examined. 
The situation along the coast is certainly comnlicated by the several ancient 
and recent introductions mainly from icexico and the CAted States. I have 
just received some samples from the region of Para in north of 3rasi1, where 
introduction has been little or almost nothing. The examen of this material 
will give probably the knob constitution of the coastal maize and will be 
possible to get an idea of the introductions. 

In sumary, I am seeing four or three areas in our region. -‘he 
Paracuai area, characterized by the Andean complex of knobs Cth some intro- 
gression mainly in Paraguai and south of Xato Grosso. 'These introgressions 
came mainly from the south, and in lesser degree f:-on t?:e west, north and 
east,. i:- second area is the I)arana area, characterized by a ,xe? iun knob in 
4L, a small 1~.01~ in 5L, a medium knob in 8Ll and a medium knob in 7L. The 
third a.rea is the 
med.i:m knobs,ald. the fo7urth area is 

char,acterize? ljJr large 4116 
the coastal re$.on from Ceara to Sao 

I%ulo, characterized by medium and i.ar,ge knobs. T'qerc: is possibiii 2;' !f::at 
G::ianas and ir:i~ua.i a.re extensions of the coastal area. 

Tuxpenos have been introd.uced in 3rasil since Icn: '; ~0 2f.c: :kiS 

can be the origin of the med.ium size knobs along the coast. Iam stare that 
more :iata all.1 clarify more on the general situa.tion. 

I separated my data by races and looked the correlation with 
seo;:ra,phical areas. 
Gross0 
gang 

_EiItl;torlocker'j, 
In some regions as Guianas (Gateto), north of l&to 

south of IAto Gross0 (Lvati yiakaira), Fara& (Sc-.in- 
,' 9 only one race occurs, ho;;ever in the other areas plants from 

two or core races were examined. Prom the north of Argentina was Included 
abo:lt 8 mOrfOlO;;iCal races. '?;hat is interesting is that the knob 
constitution of the races change with the area. For example , let me r:~rl+~ nn YJ. - 
the race "r~~va.ti Tuni" or '!Cristal" i z  The plants of this race wklich I 
examined came from i:inas CGerais , Sao Paul0 a5d I'a.ragua,i . :L Sial?. hoi: 
was few-id in positicn 1s in plants from ti;ese thLree rc:$?ris; i,o:-,-evey iyi 
positiol? PI;, medium and large knobs were _^o:i-nd in Yinas Gerais, :ed.i:;m 
>.rlO':J s  j.n Sao Paul0 b:it no knob in Paraqai, IL pOS'_ tion 31. Was i’Oi:RC? a 

small knob In plants from t%e three above r.entionei; areas, however in *-. 
iLlWAS ;erels 3ere also found in this position medium and large knobs, and 
in Sao Paul0 large knob0 The same situation 5.53 true fol* Other positions. 
In ccneral honever, t!:e samples from Sao Paul0 and Yinas Gerais ;:ave ried iurr 
and large Size knobs which are not four?d in Paraguai, I think that an 
intensive analysis of indivi?ua.l. races nil1 I:rins go06 infcr7.a"iops ai~gllt 
infiltrations; 'lonever a, mxh Ie.rger amount of da,ta mst k  accxwlatcd. 
I think,this &I probably will be the second step in o:?r work. The Cateto 
race from se$08# regions also showed variation in knob constitution. I am 
trying to 20 this ."dissection" of knob data, t,rsinc Kafo's material and the 
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reslits coming out are interesting. I analyzed , for example, the Coastal 
Flint and the Tuzon. The infiltration of one in the other in certain areas 
is clear,mainly in PanaG. 

Right now I em looking in my  data the c,glestion of homozygosi ty 
and heteroaygosity of knobs. One difficulty is the low number per region. 
In some cases I c~n findin?; a  random distribution of the three classes - 
honozygous knobbe:?, heterozygous and homozygous knobless; in other, a  pre- 
dominance of one or another class. IToP:ever I am in doubt if this is result 
of a  sampling or if it is a  real non random distribution resulting from 
selection elfect. In general, however, the observation made by I-ato that 
the larger knobs tend'"appear in homozygous condi%ionu more frecuently,seecs 
to be true. 

This is the general situation around here, I still have a  
lot of details and I would like to show and discuss them with our group, I 
think we have to wait until the next meeting in October. 

Just before the Symposium was visiting I?-ith me  the Professor 
of Genetics and the nean of the University of Xaracaibo, in 'v'enezuelc, 
They were interested in our program of studies on maize and decided to send 
next January, a  just graduate man, to Piracicaba. He will stay working 
here with me  during 18 to 24 months. The University of Xaracaibo will pay 
his fellowship. The plan of work I have proposed to him, is the knob analy- 
sis of the races from Venezuela. "hey consider the collection a1read.y made 
in Yenezuela, not complete. Yost of the samples v;ere obtained along the 
roads and bou&t in markets as  they informed me. They will do  some rc- 
collection mainly in regions far from the roads, mere nolihing was done so 
far. These material Trill be  grown here, next November.  

Xl the sarhples we collected in northeast Frasil mar; photo- 
graphed, measured avid now I am sending 600 seeds from each to ?.T:ellhausen, 
in Hex ice . 

'!'J';o weeks from now I will leave for a  collecting trip in the 
Amazonas region. The University of Brasilia nil1 lend ce a  small airplane 
used by people studing anthropology fo- '.::eir contacts ,aith the India.ns. 
If possible I will leave Brasilia, <TO north, until t jelem in Par;, ' Pak 1  ng 
stops in regions clore to the Indians reserves. Kajar Goodman is going 
along n.ith me  and also a  fellow from our department. The plane has room 
for only four persons. This trip will be  done in more or less 30 days. 

I am sending to 3r.3rown a list of samples I would like to 
obtain in Perth Collins, Colorado. They are mainly from the Gllianas and 
Uruguai. 

Sincerely yours, 

A.E!Lmenschein 
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